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Effect of temperature and AQDS on ferric oxide
microorganism reduction process
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Abstract: [Objective) Based on the study of the effect of temperature on ferric oxide microorganism
reduction process in paddy soil,the paper gave a theoretical principle for different ferric microorganism re-
ductions. [Method]) 5 kinds of paddy soil treatments were studied, then each microorganism biocoenosis
was extracted or bacterial strain was dissociated. Artificial synthesis ferric oxide was considered only elec-
tron acceptor, which inoculated soil leaching liquor or bacterial strain with reduction function in mineral
salt culture system under anaerobic constant temperature condition. After different temperature treatments
towards leaching liquor,temperature was controlled and AQDS added into culture system in order to dis-
cuss the effect of temperature and AQDS on ferric oxide microorganism reduction process. [Result] The
inoculation liquor was made from leaching liquor in Jilin, Tianjin and Hunan paddy soil under 40 —70 C
condition for 1 h,as temperature rose,the accumulation amount of Fe( ][] ) and reaction rate decreased grad-
ually. After comparison of 30 and 50 C treatments, AQDS were added into 3 kinds of microorganism bioco-

enosis from Jiling, Tianjin and Sichuan paddy soil,and it showed that AQDS could accelerate the reduction
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of Fe([ll) 10% —288% ,meanwhile, temperature could accelerate the reduction of Fe([l[[) 6% —17%. In ax-

enic culture treatment of 6 kinds of bacterial strains from Sichuan and Jiangxi paddy soil, the maximum ac-

cumulation amount of Fe( ]| ) reduction rate was constant,the maximum reaction rate and ferric reduction

rate of ferric strain JX-a08 all increased as temperature rose, which showed that bacterial strain JX-a08

were suitable to 50 C. [Conclusion] As temperature increased from 40 to 70 ‘C,ferric reduction capacity

of microorganism biocoenosis from Jilin, Tianjin and Hunan paddy soil were restrained to a certain extent.

Adding AQDS could increase ferric reduction rate of microorganisms biocoenosis from Jilin, Tianjin and Si-

chuan paddy soil significantly. In axenic culture treatment of 6 kinds of bacterial strain experiments from

Sichuan and Jiangxi paddy soil,a bacterial strain was suitable to 50 C.
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PR A0 XT38 2 WK A H TL o) LR
T DX DU TE M A 3 () T ) TLVE 48 2 A B AT
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TG TR O A S TPRAE . JLLT) X SC K&
HN K& WA DL & & 500l 41.2,20.4,23. 9,
48.9 F 20. 9 g/kg; JoE B & & o3 B R 4. 94,
2.03,1.94,3.08 F1 3. 75 g/kg; il &5 8 & & 43 4
10.01,10.68,6. 48,11. 69 #11 27. 05 g/kg; pH 435
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mg/I)F 1 mL & {8 (5 mg/mL NH,CD, jinz% F
121 Ci K 30 min, ¥ H1J5 400 A i 48 7 8
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#% (<0, 22 pm) 1Y 5 % B (glucsoe) 1 mL B 2 £ 1R
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Fe(OH), (& £k & & 358. 12 mg/L) B, in & T
121 C il K 30 min, RAE1G 20 0 Im A i 40 B
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BN R R P Fe I o e A 9 ol 28 9 I
IV 20 12 7 R UL A AR SR AR 1 sh S B
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R BRIRBPIRE % 3 A EE BT 30 CRFEM
rPiE 4R 24 hJEMY AL <0, 22 pm BEEGE NE . E
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Effect of different temperature on Fe( |l ) reduction ability in microorganism biocoenosis paddy soil extract incubation
MEYBREEFRPARMEYHEERAREBRETH Fo(OH), EEEEIHNESH

Kinetics parameters of Fe(OH); reduction incubation of different temperature microorganisms

biocoenosis in co-culture incubation treatment

R R TE ERE/C Logistic 7 F£ Z# Logistic model parameter Vo) Fe(lD B JER/%
Microbe Temperature a/(mg+ L1 ¢/d? R? (mge L 'ed D) Reduction rate
40 513. 989 0.571 0.998 73.352 83.43
JL 50 543.212 0.453 0.999 61.472 88. 17
60 528.613 0.432 0. 999 51. 786 85. 80
70 94.733 0.392 0.998 10. 229 15.38
40 499. 251 0.556 0.999 69. 392 81.03
TJ 50 550. 301 0.945 0. 996 64.338 89. 32
60 76.123 0.468 0.995 17.979 12. 36
70 90. 736 0. 397 0. 996 9.008 14.73
40 508. 155 0. 877 0.999 111.413 82.48
HN 50 533.792 0. 665 0. 996 88. 704 86. 64
60 202. 458 0. 341 0.992 16. 485 32. 86
70 128. 208 0. 326 0.998 10.916 20. 81
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Fig. 2 Effect of AQDS on ferric reducing microorganisms on Fe(OH); reduction in paddy soil under different temperature

I 2 Al & H .ok A JLLTT F1 SC /K F6 £ 4 13
RIS BIXT Fe(OHD, AR 0B R EE J1 . &4k
P JC I8 S A BR O 5 R AR R BRI L R R PR B 1R
FeCIl) T & B ¥ g 38 8 — > %2 K F. i B
FeCll) i ik B2 i 2 (B 590 46 K & 1 Fe (OHD,
Jo R U BE (358, 12 mg/ L) 23k,

FHRAE S E Y A K 3h J1 2% 11 Logistic 77 4G
) Fe(llD i it B S8R 2, B 2 w]H,3
FhOKFE 138 AE e & 7S i AQDS 4 FE Y Fe COHD,
I R B (o R R RN 3R (VO 3 1 CK A
BN ok [ MK R 0 R VR I
T oAE 30 CHEFREF, B AQDS Zb B[ ¢ i 2. 963
d™' 2 CK 19 3. 51 4%,V 244. 96 mg/(L + d),
J& CK 1 3. 65 £ s 7€ 50 CHE3R0T, B in AQDS 4b 3
() ¢ AH AT Vo 23 512 CK (30 C) fiY 3. 88 Fl 3. 90
o KT T KRG AR = . #E 30 CHE

FEIE BRI AQDS AR BRI ¢ {HFN Vo 53 ) 2 X HE 1)
1.55 M1 1. 53 ;7 50 CIEFENT, %I AQDS 4k 3
B ¢ FIl Vi 20 901 2 CK(30 ‘CHAY 1. 89 F1 1. 88 1%,
XFF SC /K FE 4 19 2R W #F 9% T & L AE 30 C EE 5
BF B AQDS ZRFR ) ¢ F V43 B X BRI 1. 10
AL 12 4% 46 50 CREFERS A AQDS kb3 ¢ I
Vo 20502 CK(30 COYRY 1. 12 A1 1. 14 £i5. H53R1E
FEM 30 CHE 50 CLJL.TJ A1 SC K H Lt
FETE I ¢ RV o 8 IR B2 43590 2 17 26 1 2026, 9%
12 % .6 % H1 5 0 o 3% BA T BE 38 0 1 500 5 AS T iR
mAQDS. T 3 R AE W RE L L K AR £ A
Pyt il B R AQDS # L Us%, H Fe CIT ) it v
R IEARBK . X T 5 i 5 Fe C(OHD, Sk 3,
AQDS WEH FE 2w T Fe(OH), i 5 i 1Y
A

F2 ARAEBEZGTHMAQDS EARARMEMBEEN Fe(OH), BRI EIFHHESH
Table 2 Kinetics parameters of microorganisms Fe(OH); reduction incubation AQDS under different temperature
T Wy T b3 Logistic J7 £ 2% Logistic model parameter Vonax/ Fe )i JH%R /%
Microbe Treatment a/(mg+ L1 ¢/d ! R? (mg+ L '+d ') Reduction rate
30C CK 317.8 0. 845 0.995 67. 14 88.75
JL AQDS 318.9 2.963 0. 996 244.96 89. 05
50°C CK 325.5 0.991 0. 998 80. 73 90. 90
AQDS 330.7 3.282 0. 998 261.75 92.35
30C CK 305.7 0.518 0. 986 39. 64 85. 35
TJ AQDS 300. 8 0. 804 0. 989 60. 50 83.99
50°C CK 313.3 0. 566 0. 985 44,41 87.49
AQDS 304. 2 0.981 0.987 74.60 84.93
30C CK 263.0 1. 381 0.995 90. 86 73.43
SC AQDS 267.7 1.515 0.999 101. 46 74.76
50C CK 262. 3 1. 460 0.997 95. 81 73.25
AQDS 267.2 1. 547 0.999 103. 36 74.61
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Fig. 3 Effect of different temperature on ferric reducing microorganisms on Fe(OH); reduction in axenic culture treatment

M3 AT LU L YR BRAE 40 C BRI, 6 A

B Mk (SC-a04, SC-all, SC-a20, JX-a03, JX-a08 }
JX-al?) ¥y REHEAT 430 J5 R N, 5 i g 2 6 A BH I X
) Horp SC-a20 14 2 iy 3 e e, Hik o JX-a03,
JX-a08 . JX-al7 [ N fe 18 ; 1 3] i Kk i 42t Jor FH 1Y)
BFIEAE 72 h A2 Ay, S35 3R IR EE A = 8 50 CHfL IE
B IX-al7,SC-a20 FEA 5 1k 2 B, Ho Al 4 Bk (JX-
a03.JX-a08.SC-a04 .SC-all)&pA W B i » HBE &
TR 1) T e BN 3 2R B e, Fe CID) 9 4 K B R
AL N R R RS I, B X 4 BRI AE 50 C R ANMY
BHEAT IE A A, i B AR 40 Cmi &, KR

PRV VR A WY 0w, L S N AR e PR 2 TX-
a08, VLA T JX-a08 kKiii, 50 CHEIESHAK.,

FRAEE Y A K Y Logistic J5 815 (9 2 K;
FHRMT Felll) R BB 3N 15 8003k 3,
M 3 A LUE 0 TR JX-a08 Fil SC-a04 11 5
40 CHf,FeC D) By e K B () 4390 hy 222. 975
F1186.319 mg/L; Y4B ETF & 5] 50 CHE ,a {HE 40
CHf 238 T 33. 86 % Fil 33. 12% ., ifii X F 14 Ak
JX-a03,SC-all, 4G T & 5 50 Ct.a {85 9%
40 CHFHEIN T 5.49% F16.16%.

R3 HABEFEHT 6 REEEER Fe( D RMIBIHNFESH
Table 3 Kinetics parameters of 6 ferric Fe( || ) accumulation process in axenic culture treatment

T kR HEE/C Logistic J5 F 2% Logistic model parameter Vo /. Fe( D& JER/ %
Strain Temperature a/(mg+ L1 c/d 1 R? (mge+ L '«h1) Reduction rate
J1X-a03 40 259.096 0.279 0.999 18.078 82.31

50 273.320 0.119 0.999 8.112 86.82
JX-a08 40 222.975 0.119 0.981 6. 644 70. 83

50 298. 477 0. 240 0.999 17. 895 94. 81
J1X-al7 40 217. 414 0.165 0.997 8. 944 69. 06

50 14.334 0.013 0. 459 0. 046 4.55
SC-a04 40 186. 319 0.321 0. 996 15.695 59.19

50 248.020 0.253 0. 999 14.932 78.79
SC-all 40 245.538 0. 283 0.999 17.369 78.00

50 260. 660 0.184 0.999 11.990 82. 80
SC-a20 40 261.095 0. 306 0.986 19.996 82. 94

50 29.222 0.010 0. 807 0.076 9.28

ek A Ak T LA I 4k 3 R DA AR AE S A kA TR
R EE, HEE 3 A, E R TX-a08 fil SC-
a04 78 40 C 15 #% Bf, Fe CII) 09 30 J& R 2 51K
70.83 %159, 19 % ;s R T+ 2] 50 CHf, Fe (Il
I TR A3 ISR E T 94, 81 % A1 78. 79% , 4 40 C

Ay AN T 23,98 % R 19. 60 % , B R A I T4k
W JE AR . XTI AR JX-a03 Ml SC-all 15, 24 iR
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